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INTRODUCTION 
As prices of fossil fuels increase, interest in alternative 
energy sources also increases. With several companies now producing 
solar collectors and wind-powered electric generators, some of the 
general populace contemplate the investment of substantial sums of 
money to procure and install these alternative energy sources for their 
use. Although there is no doubt that alternative energy sources 
decrease one's dependence upon oil, gas, or commercially produced 
electricity, it is also true that for many areas of the country, little 
quantitative information exists by which the potential benefits of a 
wind installation can be assessed prior to its installation. 
Paton et al. (1981) report that most of Illinois exhibits a wind 
power density potential of between 100 and 150 w m - 2, with small areas 
around the shores of Lake Michigan and in west central Illinois exhibit-
ing a power density potential of between 150 and 200 w m-2. They suggest 
winter as the season with maximum wind power potential within Illinois, 
although it is clear from their report that relative to other locations 
in the country, the wind power potential within Illinois is not par-
ticularly promising. However, until a thorough long-term quantitative 
study of wind observations is accomplished for the state, meaningful 
estimates of the potential of wind power cannot be made. 
First-order stations of the National Weather Service (NWS) 
observe wind speed and direction on a continuous basis. However, the 
density of observations at the first-order stations is insufficient to 
support precise, small-scale analyses of wind potential. Further, the 
first-order station anemometers are all located at relatively flat air-
port sites. Although airport topography may be similar to that of the 
natural terrain of much of central Illinois, it is certainly not 
representative of seasonally vegetated regions nor of the rolling or 
hilly regions of northern, northwestern, western, and southern Illinois. 
Limited wind data are compiled at five Federal Aviation Agency 
(FAA) stations in the state, but they are not applicable to wind poten-
tial definition. They include only partial records (based on daytime 
observations only, or on short episodes of observations) and are not 
considered to be equivalent in quality to the data of the first-order 
stations. 
Personnel at the Illinois State Water Survey (ISWS) have analyzed 
wind observations taken around the St. Louis area during four summers 
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of Project METROMEX (Ackerman et al., 1978). Other ISWS personnel 
have investigated the effect of wind on arboriculture (Semonin, 1978); 
on crops (Morgan and Towery, 1975); and on property (Changnon, 1980). 
But the data from these and other previously conducted studies are not 
sufficient for the completion of a conclusive site-specific analysis 
of the wind potential in Illinois. To accomplish such an analysis, 
multi-annual observations from several sites in Illinois -- sites 
that are more representative than the NWS sites — are needed. 
The Illinois Windpower Program, conducted by ISWS and supported 
by the Institute of Natural Resources (INR), is a program that will 
provide the data necessary to derive quantitative, small-scale assess-
ments of the potential of wind power. In addition to the desire to 
increase the density of wind observations over Illinois, this program 
was sought by ISWS because several NWS observation sites in the United 
States have been closed over the past few years because of budget cuts. 
The discontinuation of meteorological observations raises serious pro-
blems in attempts to study climatic variability, climatic change, or 
energy potential from the wind or sun. It is hoped that the initiation 
of the Illinois Climate Network, supported by the State of Illinois, 
will provide a basis for stable and long-term observations with a 
tenure not dependent on future federal funding. 
Objectives of the Present Research 
There were four primary objectives sought during the first year 
of this program. The first was to develop a wind power feasibility 
study representative of all of Illinois. This was to include a statis-
tical analysis of existing wind data from NWS stations, including mean 
and extreme wind statistics, as well as interpretations of the data to 
assess the potential for the generation of electric power by the wind. 
This objective has been completed and results are presented herein. 
The second major objective was to identify similar wind regions 
within Illinois, again from existing NWS data; and the third major 
objective was to construct a number of nomograms and tables that would 
enable one to determine the amortization rate of wind generators at 
various locations within the state. Research on both these objectives 
has also been completed and the results are presented herein. 
About half of the total funding for this program was to support 
the fourth objective — the purchase and installation of anemometers 
and wind vanes, with appropriate recording instrumentation, at 6 sites 
in Illinois (indicated as solid circles in Figure 1). These sites were 
to be installed, monitored, and maintained by ISWS personnel to obtain 
data to determine the feasibility of wind-generated electric power in 
Illinois. It is our goal to continue collecting these observations for 
many years into the future, i.e., to help establish the Illinois Climate 
Network. In the first year, the 6 sites have been sited and 10 m towers 
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Figure 1. Site locations of Illinois Climate Network. 
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with wind equipment have been installed. Six Gill anemometers have been 
refurbished, and the integrator-recorders (developed especially for this 
program by Science Associates, Inc.) will soon be installed. The 
integrator-recorders will integrate wind speed and direction at hourly 
intervals, after which the values will be printed onto paper tape. 
Those observations will be read into the ISWS computer for further 
analysis. 
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ILLINOIS WIND CLIMATOLOGY 
Prevailing Wind Speeds and Directions* 
Table 1 shows the prevailing wind directions and the average 
wind speeds (mph) for all months of the year for the eight stations 
included in this study. It can be seen that there is little spatial 
continuity in prevailing wind directions during any one month. This 
undoubtedly is because small-scale surface differences exert an 
influence on surface winds, e.g., lake-land breeze. Mean monthly wind 
speeds follow the same general trend through the year at each of the 
8 stations, i.e., strongest winds generally are observed from November 
through about April or May, with weaker winds observed from May or June 
through October. The average monthly wind speeds are confined to a 
relatively narrow range, about 5 mph to about 13 mph. Slower mean 
speeds are recorded at Cairo, Evansville, and Champaign, with the 
strongest speeds observed at Chicago, Peoria, and Springfield. 
Table 1. Mean monthly wind speeds (mph) and 
prevailing directions in and near Illinois. 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Table 2 shows the fastest mile and d i r e c t i o n recorded at each of 
the 8 s t a t i o n s fo r each month of the year . The f a s t e s t m i le is de f ined 
as the sho r tes t t ime dur ing a 24-hour pe r iod requ i red f o r one m i le of 
a i r to "pass" the anemometer. The leng th of t ime is converted to mi les 
*Ext racted w i t h m o d i f i c a t i o n from Hendrie and Wendland, 1981. 
Cairo (SW) 9.8 
(NE) 
9.8 
(SW) 
10.6 
(SW) 
10.2 
(SW) 
8.2 
(SW) 
7.4 
(SW) 
6.5 
(NE) 
6.2 
(ME) 
7.0. 
(S) 
7.3 
(S) 
9.1 
(S) 
9.3 
Chicago (W) 11.5 
(W) 
11.5 
(W) 
11.9 
(W) 
11.8 
(SSW) 
10.4 
(SW) 
9.5 
(SW) 
8.4 
(SW) 
8.2 
(S) 
9.0 
(S) 
9.9 
(SSW) 
11.3 
(W) 
11.2 
Evansville (SSW) 9.4 
(NW) 
9.7 
(WNW) 
10.4 
(SSW) 
9.9 
(SSW) 
8.1 
(SW) 
7.3 
(SW) 
6.3 
(SW) 
5.9 
(SSW) 
6.5 
(NW) 
7.0 
(NW) 
8.8 
(NW) 
9.1 
Peoria (S) 11.2 
(WNW) 
11.5 
(WNW) 
12.3 
(S) 
12.2 
(S) 
10.3 
(S) 
9.2 
(S) 
8.0 
(S) 
7.8 
(S) 
3.6 
(S) 
9.5 
(S) 
11.1 
(S) 
11.0 
Rock ford (WNW) 10.4 
(WNW) 
10.6 
(ESE) 
11.6 
(WNW) 
11.7 
(ENE) 
10.6 
(SSW) 
9.3 
(SSW) 
8.1 
(SSW) 
7.9 
(SSU) 
8.6 
(SSW) 
9.5 
(WNW) 
10.4 
(WNW) 
10.4 
Springfield (NW) 12.9 
(NW) 
12.9 
(NW) 
14.0 
(S) 
13.5 
(SSW) 
11.6 
(SSW) 
10.0 
(SSW) 
8.5 
(SSW) 
8.0 
(SSW) 
9.1 
(S) 
10.5 
(S) 
12.7 
(S) 
12.8 
St. Louis (NW) 10.4 
(NW) 
10.8 
(WNW) 
11.8 
(WNW) 
11.4 
(S) 
9.4 
(S) 
8.7 
(S) 
7.8 
(S) 
7.5 
(S) 
7.9 
(S) 
8.7 
(S) 
9.9 
(WNW) 
10.3 
Champaign (SW) 
8.3 
(S) 
8.3 
(S) 
8.7 
(S) 
8.6 
(S) 
7.1 
(SW) 
6.1 
(SW) 
5.0 
(SW) 
4.9 
(SW) 
5.3 
(SW) 
6.3 
(S) 
7.9 
(S) 
8.2 
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per hour. Fastest mile values range from a minimum of 36 mph at Cairo 
in September to a maximum of 75 mph at Peoria during July. It is 
interesting to note that although the sustained average wind speeds 
tend to be greatest during winter and early spring, the months exhibiting 
the fastest mile occur during the summer. There appears to be no sys-
tematic trend of the fastest mile statistics through an average year, 
probably because the observational period is still rather short and also 
because gusts are relatively small areal meteorological features, are 
very short-term in length of tenure, and result from several meteorolog-
ical conditions which can conceivably occur during any months of the year. 
Table 2. The monthly fastest mile (mph) of wind 
at select stations in and near Illinois. 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Cairo 50(SW) 56(SW) 60(NW) 59(SW) 49(SW) 60(SW) 45(SW) 44(NW) 36(NE) 40(SW) 53{SW) 63(SW) 
Chicago  50( W) 51(SW) 54(NW) 50(NW) 54( S) 50( W) 46(NW) 54(MW) 48(SW) 45( S) 60(SW) 50(SW) 
Evansvil le 47( W) 59( W) 56( S) 54(NW) 55(NW) 58(NW) 53{NW) 49(NW) 49(SW) 37( S) 47(SW) 56(SW) 
Peoria 54( S) 52( W) 56(WNW) 66(SW) 61(SW) 66( N) 75(NW) 65( W) 73( W) 60(SW) 56( W) 58(SW) 
Rockford 40( W) 45(WSW) 46(WSW) 54(ESE) 47(WSW) 46(NW) 50(WNW) 48( W) 52(SW) 37(WSU) 46(SW) 44(WNW) 
Spr ingf ie ld 65(SW) 63(SE) 66(SW) 60( W) 58( W) 75(SW) 73(SW) 58( W) 52(SW) 45( W) 57( S) 66(SW) 
St. Louis  41( W) 46(NW) 45(NE) 45( W) 42(SW) 60(SE) 42( N) 48(NW) 39(SW) 48(SW) 41( S) 44( W) 
Champaign 71( M) 65( M) 63( M) 60( M) 54( M) 65( M) 61( M) 66( M) 52( M) 52( M) 70( M) 81 ( M) 
M = Missing Data 
Changnon (1980) has studied the return frequency of winds of 
various speeds during the seasons of the year, with an emphasis on 
strong wind occurrences with and without thunderstorms. 
Seasonal and Daily Wind Speed Variation* 
Air movement (wind) is basically caused by differential heating 
over adjacent surfaces. Differences in heating result in differences 
in pressure, yielding a pressure gradient force, which is the basic 
force of air motion. The larger the pressure gradient force (which is 
dependent upon forces other than only temperature gradients), the greater 
the wind speed. Because spatial temperature differences are generally 
enhanced during the daytime due to solar heating, pressure gradients and 
associated wind speeds tend to be greater during the day than during the 
*Ext racted w i t h m o d i f i c a t i o n from Wendland, 1981. 
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night. On the annua] scale, wind speeds are typically greatest during 
the winter season in middle latitudes, again because the horizontal 
temperature gradients are stronger at that time than during other 
seasons. 
Figure 2 shows the percent of daytime (0700-1800) and nighttime 
(1900-0600) hours in 1978-79 when the winds at nine stations in or near 
Illinois (Chicago Midway, Rockford, Peoria, Springfield, Cairo, and Champaign-
Urbana, IL; Burlington, IA; St. Louis, MO; and Evansville, IN) were 
greater than 8 mph. The centerline of both the daytime and the nighttime 
winds represent the mean; the limit of shading represents plus and minus 
one standard deviation. Several characteristics become immediately 
apparent: 
1) Winds greater than 8 mph are more 
frequent during late winter and early 
spring. 
2) Winds greater than 8 mph are more 
frequent during the daytime than 
during the nighttime. 
3) The standard deviation of wind variation 
during the daytime is greatest during 
late summer and early fall when the 
absolute frequencies are lowest. 
4) The standard deviation of the night-
time winds is greatest during late 
winter-early spring. 
5) Nighttime wind frequencies are usually 
30-40% of daytime frequencies. 
From this information one may safely conclude that the potential 
for using wind as an alternative energy source is greater during the day 
than during the night, and greater in the mean during late winter-early 
spring than during any other season of the year. Winter electrical 
demand is greatest during the early evening because lighting and cooking 
demands, whereas summer demand is greatest during the day due to air 
conditioning. 
Variation of Wind Speed with Altitude above the Ground 
One of the forces that affects wind speed is friction between the 
moving air and the ground surface: the greater the friction, the slower 
the pressure-induced wind speed. As one ascends in the atmosphere, the 
impact of surface friction decreases because the rough surface becomes 
further separated from the air being considered. Since friction decreases 
with increasing altitude, wind speeds typically are stronger aloft than 
near the surface of the earth. In addition to friction, the change in 
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Figure 2. March of monthly daytime and nighttime percent of 
hours with wind ≥ 8 mph. Shaded area represents 
plus and minus one standard deviation from the mean. 
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wind speed with altitude is also dependent upon the stability of the air. 
The wind increases in speed with increasing altitude in almost all cases; 
however, the rate at which the speed increases varies as a function of 
both friction and stability. 
In the absence of observations of wind speed at several altitudes, 
a vertical wind profile may be estimated from the observed wind speed at 
one known height. An equation often employed to calculate winds aloft 
from a surface wind observation is of the form 
V 2 = V 1 (Z2/Z1)α 
where V2 is the estimated wind speed at some altitude (Z2) , V1 is the 
measured wind speed at altitude Z1, and a is an empirically derived power. 
The value of a depends upon the nature of the surface (hence friction) 
and also upon the atmospheric stability. Using wind data gathered at 10 m 
and 90 m from an Illinois Power Company tower near Clinton, IL (DeWitt 
County), we have calculated representative values of a under different 
stability conditions, and suggest 0.143 for daytime and 0.10 for nighttime. 
These values are also dependent upon friction or surface roughness; 
however, we do not as yet have data from a large enough variety of sur­
faces to have representative estimates for different parts of the state. 
Representatives from Commonwealth Edison, Chicago, have offered us data 
from several levels above the surface from their towers around the state. 
We will analyze these data during the coming year. 
The Influence of Topography on Wind Speed 
Just as wind speeds typically decrease due to increased friction as 
one comes closer to the surface of the earth, areas with rougher surfaces 
typically experience slower wind speeds than areas with relatively flat, 
smooth surfaces. Although Illinois may be considered a relatively 
featureless topographic state, significant differences of relief exist 
in some areas. For example, the northwestern counties represent the 
southernmost extension of the "driftless" area, where relief is typically 
on the order of a few hundred feet within a quarter-mile distance. In the 
southern one-third of Illinois, relief is of the same order as that in the 
northwest. In the area between these two extremes, the surface exhibits 
only very slight undulations in altitude, except along river valleys. 
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WIND POTENTIAL FOR 
ELECTRICAL POWER GENERATION 
Regional Variations 
Figure 3 shows an estimate of the percent of all hours of the 
year when the winds at nine sites (Chicago Midway, Rockford, Peoria, 
Springfield, Cairo, and Champaign-Urbana, IL; Burlington, IA; St. Louis, 
MO; and Evansville, IN) are greater than 8 mph (based on 1970 to 1974 
data). Notice that maximum frequencies are greater than 60% within the 
northeast-southwest trending band, with values of about 55% in the north-
western part of Illinois and about 40% in the southeast. 
One can see from these observations that the greatest potential 
for wind power at this elevation (10 m) exists in a northeast-southwest 
trending band from Chicago to St. Louis. That is not to say that there 
are no other areas in Illinois where the wind speeds are as great as 
they are on the average within that maximum band. Clearly, there are 
such regions, like the lakeshore of Lake Michigan, hilltops, and other 
open, exposed areas, where the wind speeds will be greater than what 
they are at the airport sites in the band of maximum potential. It is 
appropriate to say, however, that at this scale of analysis, one would 
expect to find more suitable areas for the generation of electric power 
in the band from Chicago to St. Louis than in other sections. 
Regionalization of the wind climatology of the state, as learned 
from the analysis of the first-order station data, is somewhat correlated 
with topographic features of Illinois; i.e., the least potential for wind-
generated electricity is found in the northwest and the southeast (those 
areas with the greatest amount of topographic relief), and the greatest 
potential is found along a corridor from Chicago to Springfield to just 
north of St. Louis, roughly parallel to the Illinois River drainage 
system. 
With the present data, the regionalization of the state according 
to wind climatology is limited to the precision exhibited in Figure 3. 
Clearly, a greater density of multi-annual observations is required for a 
more concise regionalization. 
One should remember that the distance between observation sites 
also precludes any differentiation between rural and metropolitan 
observations. 
Potential Electrical Power Produced by Wind-Powered Generators 
Potential savings due to the generation of electric power by wind 
were calculated from the wind analyses presented above and the published 
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Figure 3. Percent of hours during an average year with wind 
speed at 10 m (33 ft) ≥ 8 mph. 
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characteristics of a wind-powered generator now commercially available, 
rated at 1.8 kw at cα. 22 mph (9.8 mps). 
Electricity produced by a wind-powered generator was calculated 
for day and night for each month and for each station by summing the 
products of the number of hours of wind (adjusted to a 20 m altitude) 
of each class interval and the power produced by a commercial generator 
rated at 1.8 kw for each given mean speed. The results of these calcu­
lations are shown in Table 3. It should be noted that the three stations 
with the greatest annual potential (Springfield, Rockford, and Chicago) 
are not always the stations with the greatest monthly potential, 
particularly during summer months. During winter, however, these three 
stations always offer the greatest potential power from the wind. 
Annual wind-generated electricity potential and percent of residential 
demand (discussed below) are shown in Figure 4. 
Table 3. Potential electricity (kwh) generated by mean wind (1970-74) 
during day (0700-1800) and night (1900-0600) from a 1.8 kw generator. 
S i t e J F M A M J J A S O N D 
Burlington Day 235 237 290 302 240 204 145 111 133 167 196 203 Night 187 173 199 165 104 44 45 46 S3 90 129 164 
422 410 489 467 344 248 190 157 186 257 325 367(3862) 
Cairo Day 220 190 284 271 187 187 69 90 83 129 164 239 Night 169 172 196 185 86 68 33 24 44 62 140 155 
389 362 480 456 273 255 102 114 127 191 304 394 (3447) 
Champaign-
Urbana 
Day 
Night 
170 
193 
184 
107 
217 
132 
209 
98 
156 
54 
120 
33 
67 
20 
44 
9 
64 
20 
90 
30 
132 
75 
156 
115 
363 291 349 307 210 153 87 53 84 120 207 271(2495) 
Chicago Day 238 228 303 324 257 176 182 159 176 184 220 186 Night 179 157 211 181 110 70 72 61 78 97 150 148 
417 385 514 505 367 246 254 220 254 281 370 334 (4147) 
Evansvilie Day 167 217 240 175 87 77 79 48 57 69 134 162 Night 98 104 91 74 36 15 16 6 17 15 42 66 
265 321 331 249 123 92 95 54 74 84 176 228(2092) 
Peoria Day 225 249 307 287 213 163 114 96 131 148 190 212 Night 165 154 190 167 90 56 27 25 49 71 104 131 
390 403 497 454 303 219 141 121 180 219 294 343(3564) 
Rockford Day 252 237 315 340 274 180 186 156 180 216 220 217 Night 184 152 181 166 117 58 60 32 60 85 136 169 
436 389 496 506 391 238 246 188 240 301 356 386(4175) 
Springfield Day 303 313 381 356 276 226 158 123 165 214 246 268 Night 219 210 253 214 120 96 57 37 71 99 153 200 
522 523 634 570 396 322 215 160 236 313 399 468(4756) 
St. Louis Day 195 235 283 262 205 168 110 100 115 147 183 199 
Night 140 153 190 148 73 67 42 37 54 71 115 128 
335 388 473 410 283 235 152 137 169 218 298 327(3425) 
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Figure 4. Contours represent mean annual electricity (kwh) 
produced from 1.8 kw generator and wind climatology. 
Percent values represent percent of annual 
residential demand. 
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potential power produced by the wind for individual months during 
the 5-year study period varied considerably from the mean. Only Champaign 
and St. Louis data were analyzed for variability. Months showing greater 
than mean power potential always were at least 10% greater than the mean, 
and were commonly 30% to 50% greater than the mean. Months exhibiting 
less than mean potential tended to be short by about 30% to 50% of the 
mean. 
The impact of the variable nature of winds may be significant, 
particularly in those instances when the installation of a wind generator 
is only marginally economical. One must expect several near-sequential 
months with less than the mean production of electric power from a wind 
generator. 
Residential Electrical Demand 
To establish a common baseline demand for residential electric 
power, the mean monthly electrical demand for a residence in Champaign, 
IL, was computed for 1976-80. The figures are given in Table 4. The 
residence is a tri-level frame house with about 1800 ft2 of area, 9 
inches of fiberglass roof insulation, 3 inches of insulation in the walls, 
gas furnace and water heater (furnace thermostat set at 65°F during the 
day and 60°F during the night), electric washer and dryer, refrigerator, 
separate freezer, and central air conditioning. The mean annual use of 
electricity in this house was about 8500 kwh, compared to about 7300 kwh 
claimed by a central Illinois power utility for a typical house in its 
system. The monthly electrical demand was divided into daytime and 
nighttime amounts according to diurnal load curves provided by Illinois 
Power Company for various seasons. The percent demand of such a resi-
dence that could potentially be produced by a commercially available 
1.8 kw wind generator at each site is shown in Figure 4. 
Table 4. Electrical demand for a central Illinois 
residence (described in text). 
Demand 
(kwh) J F M A M J J A S O N D Total 
Day 350 260 260 250 340 390 405 400 375 290 280 260 3860 
Night 460 340 340 330 320 515 450 400 375 380 370 340 4620 
Totals 810 600 600 580 660 905 855 800 750 670 650 600 8480 
In this preliminary test, it was determined that wind-powered 
generators in Illinois could provide from 25% (Evansville) to as much as 
56% (Springfield) of the multi-annual mean residential demand. In some 
months, however, as much as a 50% increase or decrease from the mean 
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could be experienced due to varying wind regimes and weather variability. 
For example, when the most- and least-productive "years" (consisting of 
the most- and least-productive months of January, February, March, etc.) 
are constructed from the 5 years' data at both Champaign and Springfield, 
the mean deviation was found to be 31%, with standard deviations averaging 
about 36% for the 12 months with maximum potential and 15% for the 12 
months with minimum potential. Since the daytime represents the 12 hours 
with the greatest potential for the generation of electric power by wind, 
one must also expect the greatest variability during the day. 
Some Economic Considerations 
The 1981 purchase cost of a wind-powered generator of the size 
discussed in the text is about $4000. In addition, a tower costing from 
about $2300 (20 m) to about $4000 (30 m) would be required. Additional 
costs would be accrued from shipping, the purchase of supplemental equip-
ment, and the installation. Total costs would thus exceed at least $7000 
and could approach $10,000, based on 1981 costs. 
In the following discussion, it is assumed that all power produced 
by the wind generator could be immediately used by the local residence. 
This would not be the case for all months. Even in the mean, wind-
produced power for March and April, and occasionally December, would 
exceed the specified residential demand. The excess power would be fed 
into the utility grid and a rebate would follow. However, the annual 
rebate with mean winds at Springfield (greatest potential site) is less 
than $10. 
To assess the amortization time of a wind-power installation, 
assume the power demand of the Champaign residence scenario and an 
assumed installation cost of $7000. (Neither tax credits currently 
offered by the federal government nor interest lost from equivalent 
savings deposits have been assimilated into the present study.) 
Future electric rates will significantly modify the time necessary 
for amortization. For example, if the average inflation rate for the 
next 10 years is assumed to be 5%, the average monthly electric bill for 
the Champaign residence discussed previously would increase from about 
$30 per month at the present to about $50 in 10 years and about $80 in 
20 years. Ten percent inflation would result in a monthly cost of $80 
in 10 years and $200 in 20 years. 
The payback period for an investment of this magnitude depends 
upon the wind potential of the site in question and the inflation rate 
which may be realized in future years. Figure 5 presents a family of 
curves which may be used to estimate the payback time for installations 
at each of the 9 sites as a function of inflation. For example, a wind 
generator at Springfield, the site with the greatest wind potential, 
would save the owner $7000 in costs in about 19 years with a 5% inflation 
rate, or 14.5 years with a 10% inflation rate. At Evansville, the site 
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Figure 5. Payback estimates (years) based on future inflation, 
initial costs, and wind climatology. Curve A appropriate for 
Springfield; B for Burlington, Rockford and Chicagp; C for Peoria, 
St. Louis, and Cairo; D for Champaign and E for Evansville. Enter 
ordinate with initial cost, move horizontally to the curve repre-
sentative of station of interest and estimated inflation rate, and 
move downward to obtain years required for payback on abscissa. 
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with the least potential, the time required to amortize the investment 
is 16.5 years and 21 years, respectively. 
In the longer term, it may be more economical to install a unit 
larger than local electrical demand may require, since generators with 
twice the output at a given speed are typically less than twice the cost. 
Discussion 
Purchase and installation of wind equipment in Illinois could 
provide a significant contribution to residential electrical demand, 
developing between approximately 25% and 50% of the mean annual demand. 
The area with the greatest potential is found from Chicago to Springfield 
to north of St. Louis,, the area with the greatest population density. 
During some months, wind-produced electricity would exceed the 5-year 
mean by 50% or more, whereas some months would exhibit a short-fall by 
a 1 ike amount. 
The decision as to whether wind power is a practical and feasible 
alternative generator of electricity depends upon demand, the wind 
climatology during the hours of a day, and the ability to invest several 
thousand dollars at the time of purchase and installation. 
Actual mean demand values and wind speeds for each hour of the 
day might yield a more accurate picture of the wind potential for a 
given site, but for the purposes of this statewide analysis, it is un-
likely that the additional documentation would significantly alter the 
analysis. Specific siting analyses demand wind observations at several 
locations around the general area of demand, in order to choose that site 
with the greatest potential. 
Again, the above calculations are based on NWS airport data, 
which exhibit two properties which are not desirable. First, the sites 
are relatively flat and may not be representative of even the surrounding 
area, and second, the density of observations is too low to permit the 
development of a statewide wind potential analysis at the county scale. 
From the nomogram in Figure 4 (page 13), one may calculate the 
payback period knowing the initial cost and assuming the cost of commer— 
cial electricity for the future. A similar approach will be used to 
analyze the data from the Illinois Climate Network once sufficient data 
are available for a multi-annual mean. The data from the network will 
be of particular interest because analyses of variation on both spatial 
and temporal scales will be completed, thus suggesting the frequencies 
of low- and high-wind years. 
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INSTALLATION OF WIND SENSING EQUIPMENT 
WITHIN THE ILLINOIS CLIMATE NETWORK 
Six sites within Illinois were selected for the installation of 
10 m towers, anemometers, and appropriate recording gear. The 6 sites 
were chosen with the cooperation of the University of Illinois Agricul-
tural Experiment Stations. Instruments were sited at five of their 
research farms and at an additional station operated by ISWS near 
Bondville. Experimental Station employees not only provide security 
at the installations, but they monitor the equipment on a regular 
basis and change paper on the integrator-recorders as needed. The 6 
sites are located at Experimental Research Stations near Dixon Springs 
(Pope County), Brownstown (Fayette County), Perry (Pike County), Monmouth 
(Warren County), Shabbona (DeKalb County), and Bondville (Champaign County) 
as shown in Figure 1 (page 3). 
Siting and tower installation were completed during early spring 
of 1981. The Gill anemometers were already on hand at ISWS from earlier 
experiments, and were refurbished during the winter of 1980-81. The 
integrator-recorders were ordered from Science Associates, Inc. in 
December, 1980. Not being currently available, they required signifi-
cant development and testing. They permit both wind speed and direction 
to be digitally recorded on paper tape. Heretofore wind directions were 
recorded by analog techniques. Because of the significant development and 
testing that these instruments required, the 6 integrator-recorders were 
not received by ISWS until late August 1981. After several days of cali-
bration, the anemometers and recorders will be installed and data collected. 
We will summarize the hourly wind data at the end of each month, 
providing the mean wind speed and direction. It is clear that meaningful 
assessments of the economic value of using wind as an alternative energy 
source cannot be made until about five years data have been gathered. 
Future Plans 
Another year's support is anticipated from INR to permit the 
establishment of an additional 6 sites (indicated in Figure 1, page 3). 
Since the integrator-recorders have been designed, developed and tested, 
we anticipate delivery of six additional instruments during the fall of 
1981. We expect no significant delays in the shipment of tower material, 
nor in the preparation of Gill anemometers, and therefore expect that 
installation of new sites will begin during late 1981. 
In addition to monthly summaries of hourly wind direction and 
speed for each day, we will prepare summaries of these raw data which 
may be used to assess the potential for wind power in various parts of 
the state. 
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In addition to measuring wind characteristics, each of the sites 
established within the Illinois Climate Network also measures hemispheric 
insolation at hourly intervals, air temperature on a continuous analog 
trace, soil temperature at several levels up to a 2-foot depth on an 
analog trace, and soil moisture, which is measured at 2-week intervals 
with a neutron probe to a depth of 2 m. 
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